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Abstract. Poultry occupied and continues to occupy an important place in human nutrition, 
position occupied thanks of its nutritional qualities. This paper presents results of a study concerning 
the quality of turkey meat stored under refrigeration. The biological material was represented by the 
principal muscular regions B.U.T. Big 6 hybrid groups. For the characterization of meat quality from 
physical-chemical point of view, the percentage of protein, fat, water, collagen in fresh meat 
(immediately after slaughter) from the major muscle groups were determined, as well as the pH 
determined after slaughter, during maturation, autolysis and alteration process. The results revealed 
differences in the average percentage of water determined by regions, the average being 69.8% 
established in the breast, 71.94% in the upper thigh, 70.58% in the inferior thigh and 70.76% in the 
wings. The dry substance registered average values of 30.2% in the breast, 28.06% and 30.43% in the 
superior thigh, respectively the inferior one and 33.23% in the wings. Regarding the evolution of pH, 
it showed statistically significant differences in measurements depending on the process. These 
investigations are part of a larger study whose primary goal is to characterize the chemical properties 
of the meat obtained from turkey hybrids destined for meat production. 
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INTRODUCTION 
 
Today, turkeys are commonly found in developed countries, the birds are increased 
under intensive conditions and are the result of selection programs favoring high growth rate 
and meaty carcasses (Bolla, 2001). 
Superior live weight and live ability makes this breed ideally suited for further 
processed and value-added products. Developed over many generations, the B.U.T. 6 is the 
European standard for efficient meat production and competitive breeder performance. 
Concept of meat quality is under the dependence of sensorial, hygienic and 
toxicological factors and also under influence of factors related to nutritional value and 
processing technology (Vacaru-Opriş, 2004). 
Nutritional factors, which provide the body to develop substances and energy 
necessary to carry out their vital occurrences, are: proteins, lipids, carbohydrates, mineral 
elements and vitamins (Stănescu, 2010). 
The chemical composition of poultry meat varies depending on the species, breed, 
line, hybrid, muscular type, etc.; by example, meat for chicken and turkey meat breast have 
highly protein amount than the other parts from carcass with large fat deposits. In general 
terms, poultry meat is composed, mainly, of water and dry matter, which is represented by 
protein, extractive substances, lipids, vitamins, minerals, enzymes, hormones, pigments, etc 
(Vacaru-Opriş, 2005). 
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The pH value of the meat could be very precious information for its appreciation. 
Live muscle have a pH value of 7.0-7.1; after slaughter the pH value decrease quite quick 
reaching after 12-24 hours a level of 5.4-5.6; up to a pH value of 6.2, meat is considered to be 
of a very good quality, but at a level of 6.2-6.7, its quality decrease so at a pH level of over 
6.7 to be not eatable (Vacaru-Opriş, 2004). 
Different authors (Van Laack et al., 2000; Le Bihan-Duval et al., 2001; Woelfel et 
al., 2002; Rammouz et al., 2004a; Fraqueza et al., 2006) have reported that determination of 
the pH value after initiation of rigor mortis (>3 h) is a good parameter to predict late post-
mortem meat characteristics. 
Compared to other types of birds, turkey meat presents a lower fat content and high 
in protein. For this reason, and due to the lack of extensive research in Romania related to this 
category of poultry, we decided to study the physical-chemical properties of meat. 
 
MATERIALS AND METHODS 
 
Biological material was represented by turkeys belonging to B.U.T. Big 6 hybrid, 
which are slaughtered at the age of 21 weeks. Turkeys were reared in houses on a permanent 
litter represented by dry fir tree shavings in sheets of 6-7 cm in the same environment and 
feeding conditions. In the current study the aimed physical-chemical parameters were 
represented by: water, dry substances, protein, collagen, fats and pH value during maturation 
period, up to autolysis and its calefaction. Determination of chemical composition was 
realized on four chopped regions, respectively: breast, wings, upper thigh and lower thigh. 
With automatic analyzer Food Check, which is an infrared spectrophotometer, which is used 
to analyze the chemical composition; using characteristics of the infrared absorbance spectra 
of the sample was determined amount of protein, collagen, fat and water. 
For reading the pH values was used a digital pH-meter. Measuring is effectuated by 
calibration of pH-meter with two buffer solutions with a known pH. After calibration of the 
apparatus, reading electrode is placed in meat broth which was previously prepared and pH 
value could be read. Meat broth is made by adding a quantity of 10 g of fine chopped sample 
in 100 ml of distilled water, boiling and filtration of this mixture for 15 minutes.  
The results obtained were compared using analysis of variance test ANOVA Single 
Factor. This test involves calculating, based on standardized math of primary statistical 
estimators, namely: arithmetic mean ( X ), variance (S2), standard deviation (s), the standard 
deviation of the mean ( xs ), and coefficient of variation (V%). 
Subsequently, the interpretation of analytical results were used to establish the 
significance of differences between environments batch method included in the algorithm for 
calculating the Single Factor ANOVA (comparing the values calculated Fˆ  by the tabular Fα). 
 
RESULTS AND DISCUSSIONS 
 
The average water percentage was 71.94 for the upper thigh, 70.58 for the lower 
thigh, 70.76 for the wings and 69.80 for proper chest. The value of this parameter ranged from 
a minimum of 68.70% for samples taken from the chest and a maximum of 73.10 for the 
upper thighs. The studied character’s homogeneity was very good according to the 1.5% 
variation coefficient. Between batch averages values there were no differences with statistical 
significance, except P1 vs. P4, where the distinct differences were significant (Tab. 1). 
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Tab. 1 
Statistic estimators regarding water percentage in studied turkey meat 
 
Specification Cut portions n X ± xs  V% Min. % Max. % 
P1 5 71.94±0.445 1.38 70.50 73.1 
P2 5 70.58±0.469 1.49 69.40 72.0 
P3 5 70.76±0.479 1.51 69.5 72.3 
P4 5 69.80±0.387 1.25 68.7 70.8 
WATER % Statistical 
significance of 
differences between 
the sample average 
values 
P1 vs. P2 = n.s.; Fˆ  (4.4143) < Fα (5.3176) pt. 1:8 GL 
P1 vs. P3 = n.s.; Fˆ  (3.2517) < Fα (5.3176) pt. 1:8 GL 
P1 vs. P4 = ***; Fˆ  (13.0621) < Fα (25.4147) pt. 1:8 GL 
P2 vs. P3 = n.s.; Fˆ  (0.0720) < Fα (5.3176) pt. 1:8 GL 
P2 vs. P4 = n.s.; Fˆ  (1.6337) < Fα (5.3176) pt. 1:8 GL 
P3 vs. P4 = n.s.; Fˆ  (2.4150) < Fα (5.3176) pt. 1:8 GL 
Note: P1–upper thigh; P2–lower thigh; P3–wings; P4–breast muscles 
 
 
Tab. 2 
Statistical estimators regarding protein content in studied turkey meat 
 
Specification Cut portions n X ± xs  V% Min. % Max. % 
P1 5 18.9±0.141 1.673 18.5 19.3 
P2 5 17.9±0.1 1.249 17.6 18.2 
P3 5 19.48±0.228 2.627 18.9 20.1 
P4 5 21.18±0.185 1.958 20.6 21.7 
PROTEIN % Statistical 
significance of 
differences between 
the sample average 
values 
P1 vs. P2 = ***; Fˆ  (33.333) > Fα (25.415) pt. 1:8 GL 
P1 vs. P3 = n.s.; Fˆ  (4.646) < Fα (5.3176) pt. 1:8 GL 
P1 vs. P4 = ***; Fˆ  (95.558) > Fα (25.415) pt. 1:8 GL 
P2 vs. P3 = ***; Fˆ  (40.006) > Fα (25.415) pt. 1:8 GL 
P2 vs. P4 = ***; Fˆ  (242.306) > Fα (25.415) pt. 1:8 GL 
P3 vs. P4 = ***; Fˆ  (33.294) > Fα (25.415) pt. 1:8 GL 
Note: P1–upper thigh; P2–lower thigh; P3–wings; P4–breast muscles 
 
 
Protein measurement showed average values that ranged from a minimum value of 
17.90±0.10 in the lower thigh and a maximum at 21.18±0.18 pointed pectoral muscles (Tab. 
2). In this case, the analyzed character was very homogeneous (V%=1.24 to 2.62) due to close 
limit of variation; minimum value recorded was 17.60% and maximum of 21.70%. 
Statistically significant differences were recorded between batches, except P1 vs. P3 analysis. 
Collagen percentage revealed a minimum average of 18.16±0.09 in the lower thigh, 
and a maximum of 20.06±0.16 for the pectoral muscles. Statistically significance between 
differences of collagen percentage, revealed significant differences between P1, P2 and P3 
batches, very significant differences between P1 and P4, P2 vs. P3 batches and insignificant 
differences between P3 and P4. Variability values between 1.14 and 2.64 highlights the 
studied character’s homogeneity (Tab. 3). 
Fat level was close between batches, the maximum value being found in the lower 
thigh and the minimum one in the pectoral muscles. This led to lack of statistically significant 
differences between batch average values. The studied character was homogeneous for P2 and 
P3, and less homogeneous for P1 and P4 batches. 
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Tab. 3 
Statistical estimators regarding collagen percentage in studied turkey meat 
 
Specification Cut portions n X ± xs  V% Min. % Max. % 
P1 5 18.82±0.188 2.235 18.2 19.3 
P2 5 18.16±0.092 1.141 17.9 18.4 
P3 5 19.74±0.233 2.646 18.9 20.2 
P4 5 20.06±0.163 1.818 19.6 20.5 
COLLAGEN 
% Statistical 
significance of 
differences between 
the sample average 
values 
P1 vs. P2 = **; Fˆ  (9.9) < Fα (11.258) pt. 1:8 GL 
P1 vs. P3 = **; Fˆ  (9.404) < Fα (11.258) pt. 1:8 GL 
P1 vs. P4 = ***; Fˆ  (24.8) < Fα (25.414) pt. 1:8 GL 
P2 vs. P3 = ***.; Fˆ  (39.5) > Fα (25.414) pt. 1:8 GL 
P2 vs. P4 = ***; Fˆ  (102.556) > Fα (25.414) pt. 1:8 GL 
P3 vs. P4 = n.s.; Fˆ  (1.261) < Fα (5.3176) pt. 1:8 GL 
Note: P1–upper thigh; P2–lower thigh; P3–wings; P4–breast muscles 
 
Tab. 4 
Statistical estimators regarding fat percentage in studied turkey meat 
 
Specification Cut portions n X ± xs  V% Min. % Max. % 
P1 5 8.76±0.522 13.327 7.0 10.2 
P2 5 8.82±0.333 8.461 7.5 9.3 
P3 5 8.80±0.337 8.579 7.9 9.6 
P4 5 8.66±0.522 13.481 7.1 10.3 
FAT % Statistical 
significance of 
differences between 
the sample average 
values 
P1 vs. P2 = n.s.; Fˆ  (0.009) < Fα (5.3176) pt. 1:8 GL 
P1 vs. P3 = n.s.; Fˆ  (0.004) < Fα (5.3176) pt. 1:8 GL 
P1 vs. P4 = n.s.; Fˆ  (0.018) < Fα (5.3176) pt. 1:8 GL 
P2 vs. P3 = n.s.; Fˆ  (0.001) < Fα (5.3176) pt. 1:8 GL 
P2 vs. P4 = n.s.; Fˆ  (0.066) < Fα (5.3176) pt. 1:8 GL 
P3 vs. P4 = n.s.; Fˆ  (0.050) < Fα (5.3176) pt. 1:8 GL 
Note: P1–upper thigh; P2–lower thigh; P3–wings; P4–breast muscles 
 
In comparison with our results, in 1999, R. Chizzolini conducted a study conducted 
resulting in the average values of 63.50% water, 20.2% protein and 15% fat. 
Knowing the evolution of pH after slaughtering could indicate the methods of 
processing, preservation and the destination of the meat resulted after slaughtering. pH values 
for BUT Big 6 hybrid were determine after 24 hours from slaughtering, these one 
significantly decrease up to a mean value of 5.95 at maturation stage (Fig. 1). 
In the first days, turkey meat have a normal evolution of pH, specific to fresh meat 
stored in refrigeration conditions with a constant value, increasing from 5.95 in the first day 
up to 6.24 (day 6). In 2000, C.M. Owens studied the influence of transportation on turkey 
meat quality, causing the pH value turkeys slaughtered after transport and slaughter turkeys 
were not transported. After 24 hours, in first case the pH value is 6.11 and the second case 
5.99 with insignificant differences.  
From eighth day, meat had a pH of 6.35 becoming relatively fresh. It took place a 
worsening of meat sensorial features, which favor the alteration process. 
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Fig. 1. pH evolution in turkey meat 
 
By intensification of enzymatic activity of the muscular tissue are developed 
microorganisms and meat is altered not fit for consumption. Meat alteration is known by 
increasing value of pH, in the 18th day of storage in refrigeration conditions is reached a value 
of 6.88. 
 
CONCLUSION 
 
Performed analysis and interpretation of results allowed us to develop a set of 
conclusions as follows: 
- water percentage value regarding the analyzed samples was within the limits provided 
by the literature; 
- determined protein average values ranged from a minimum value in the lower thigh and  
pointed in pectoral muscles; 
- recorded higher values for collagen content was in the breast and the lower values for the 
thigh; 
- average fat percentage did not significantly vary, the maximum value being found in the 
lower thigh and the maximum in the pectoral muscles; 
- in first storage day, pH value is normal, increasing up  in the 18th day of storage, fact which 
made the meat not good for consumption. 
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